The unequivocal identification and differentiation of Bursaphelenenchus xylophilus and B. mucronatus has posed a problem for nematologists ever since the 1970s when the two nematodes were first identified (Mamiya & Kiyohara, 1972; Mamiya & Enda, 1979) . The identification of the two nematode species was initially based on morphological and anatomical features such as spicule shape, the presence or absence of a vulval flap, the tail shape and the results of inter-specific breeding experiments (Nickle et al., 1981 ) . Identification based on these characteristics is complicated due to the existence of certain B. xylophilus populations which possess mucronate tails (Wingfield et al., 1983) , and recent reports of inter-specific breeding between the two species in controlled conditions (Riga et al., 1991) . The use of morphological characteristics alone is therefore deemed to be unreliable in the distinction and differentiation of the two species where large numbers of wood samples would have to be examined for the presence of B. xylophilus.
In respect of forest pathology B. xylophilus is a virulent pathogen of many important pine species and has been found in parts of the Far East, USA and Canada (Mamiya, 1987) and has not so far been found in Europe. B. mucronatus does not have the ability to kill healthy pines (Mamiya & Enda, 1979) but has been found in certain European countries such as Norway (McNamara & Stoen, 1988) and France (De Guiran & Boulbria, 1985 (Bolla et al., 1988; Kiyohara & Bolla, 1990; Webster et al., 1990; Abad et al., 1991 ) and DNA sequence analysis using the Polymerase Chain Reaction (PCR) (Beckenbach et al., 1992) . The use of DNA-based methods, while having the power to distinguish individuals, races and species has some disadvantages from a practical aspect.
They are relatively expensive to set up and are technically demanding. The
Enzyme Linked Immunoabsorbent Assay (ELISA), on the other hand, is a well established and convenient diagnostic technique which is capable of handling large sample numbers. Limitations can and do arise from the lack of sensitivity and specificity of the antibodies involved. The use of hybridoma technology as pioneered by Kohler & Milstein (1975) has the potential to overcome some of these problems as does the use of differential antibodies generated by the use of immunotolerised sera (Sloan et al., 1991) . The aim of this study was to examine the use of immunological based methods in a test to detect Bursaphelenchus spp. and if possible distinguish B.
xylophilus from B. mucronatus. It was desirable that the test has the capacity to detect all life cycle stages of the various B. xylophilus populations which may be present in imported timber entering Europe. Therefore mixed life cycle stages of various B. xylophilus populations (Table I) were used as antigen. The antibodies obtained using the two different immunisation protocols were examined by ELISA and Western Blots.
MATERIALS AND METHODS
Extraction of nematode protein: B. xylophilus and B. mucronatus populations were raised on 2 week-old cultures of a sterile strain of Botrytis cinerea. The nematodes, containing mixed stages were harvested using sterile distilled water (SDW) and were stored at -20° C. Nematode homogenates were prepared by grinding the samples in liquid nitrogen, followed by suspension in SDW. The protein concentration was determined by the Bradford Assay (Bradford, 1976 Laemmli (1970) . The acrylamide separation layer was 15% (w/v) and the stacking layer was 5% (w/v). The % N N'-methylenebisacrylamide was 0.6% (w/v) in both layers. The protein profiles were visualised by silver staining according to Blum et al. (1987) .
